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ABSTRACT

Based on shell characters and with further support from mo-
lecular data, Coralliophila trigoi, a new species of gastropad of
the familv Muricidew, is here described [rom the northeastern
Atlantic Ocean. The new taxon, cousisting of several specimens
mainly collected along the Atlantic Sp.unsh coast, has previ-
ously been misidentified in the literature as Coralliophila bas-
ilea”(Dautzenberg and 1. Fisher, 1896). Coralliophila tricoi
new species is conchologically similar to Coralliophila meyen-
dorffi (Caleara, 1545), and Coralliophila panormitana (Mon-
terosato. 1869), but it can be casily separated from then mainly
because it is differently sculptured. The new species is com-
pared with other me ‘mbers of the genus Corallioplila from the
same geographical area and \lcdltenaumn Sea. Molecular se-
quencing of the intemal transcribed spacer 2 region (1TS2) of
the nuclear rTDNA and part ol the nntochondnal gene for 128
rDNA confirm the validity of the new species.

INTRODUCTION

The corallioplilines form a monophvletic group of neo-
gastropods  that includes approximately 200-250  de-
scribed species grouped, based on their shell morphol-
ogy, in at least 7-10 “genera”, distributed worldwide in
temperate and tropical oceans. The subfamily Corallio-
philinae Chenu, 1559 (for the phylogenetic relationship
of this muricoidean groups, see Oliverio and Mariottini,
2001a) includes species invariably associated with cni-
darians. which are generally used as food by the gastro-
pods. Shell \dI‘ldl)ll!t\ absence of radula, absence of a
preserv ed pr()t()(onch (often eroded in adults and even
in voung specimens), together with a limited knowledge
of the anatomy, represent constrains to the understand-
ing of the taxonomic status of this group of neogastro-
puds Their classical svstematics above the species level
is at present far from being stable (Clover, 1952; Bou-
chet and Warén, 1955: Kosuge and Suzuki, 1985; Oliv-
erio. 1959; Vaught: 1959: Oliverio, in press). Data from
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mitochondrial and nuclear genes (12S rDNA and 1TS2
rDNA, respectively) have been recently utilized in the
proposal of a molecular framework for the phylogeny of
these muricids (Oliverio and Mariottini, 2001a; Oliv erio,
Cervelli and Mariottini, 2002). Data from both sequence
and seCON(Lm’ structure show that Rapaninae Gray, 1553
(=Thaidinue Jousseaume, 18SS) are their sister group
(Narasewych et al., 1997; Oliverio and Mariottini, 2001a;
Oliverio, Cervelli and Mariottini, 2002). indicating a
monoplyletic radiation of the Coralliophilinae. The
state-of-the-art knowledge abont feeding, anatomy, sex-
ual strategies, parental care, and pxot()umdl of corallio-
philines was recently reviewed by Richter and Luque
(2002). The authors up(n‘ted the available data on pro-
toconch and larval development of many coralliophilines
belonging to ten different genera, 111(]11(]111(* Corallio-
phila H. and A. Adams, 1853 We had the opp()mmlt\
to examine several shells of a coralliophiline that we
could allocate to any of the Atlantic and Mediterranean
species of this sublaily. These shells, mostly collected
along the coast of Galicia, Spain, were pw\“u)uel\ mis-
1dult1ﬁel in the literature as Corallioplila basilea
(Dautzenberg and 11. Fisher, 1896) (R()Lm, 19S3: Roldn,
Lopez and Gutiérrez-Garcia, 1993). After comparisons
with other species, we realized that they represent an
undescribed species. possibly related to Coralliophila
meyendorffii (Caleara, 1845) and Coralliophila panor-
mitana (Monterosato, 1569).

In order to verify the taxonomic validity of Corallio-
phila trigoi. we carried out moleenlar sequencing of the
internal transcribed spacer 2 region (1T52) of the nucle-
ar rDNA and of part of the mitochondrial gene for 125
rDNA. Genomic DNA was extracted [rom the dissected
foot of two freshly collected individuals with standard
methods (SDS-proteinase K- digestion, phenol/chloro-
form extraction, ethanol prec 1p1t(1t1011 \Olm rio and Mar-
jottini, 2001b)). Mitochondrial rDNA was amplified
through the polvmerase chain reaction (PCR) with prim-
ers 128-1 and 12S-111 (Oliverio and Mariottini, 2001a),
Nuclear ribosomal 1TS2 was amplified using the primers
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Table 1. Collecting data and DDBJ/EMBL/GenBank accession nmumber for specimens assayed in molecular systematics,

Species/individuals

Accesston number

Coralliophila neritoidea

Coralliophila brevis

Coralliophila mejendoiffii

Coralliophila panormitana

Coralliophila trigoi new species,
specim. #1

Coralliophila trigoi new species,
specim, #2

Taiwan, 23°10° N, 120°05" E, 5 m deptl

La Maddalena Is. (Sardinia, Italy), 41°15" N, 009°26" E, 30 m depth
La Maddalena Is. (Sardinia, Italy), 41°13
Cape Circeo (Latium, ltaly), 41°11" N, ()13°()—l' E, 70 m depth

Camarinas. Galicia, Spain, northeastern Atlantic Ocean, 15-50 m depth

Camarinas, Galicia, Spain, northeastern Atlantic Ocean, 15—

Collecting localitv and depth 128 1TS2
AJ293679  AJ420258
AJ203676  AJH420256
"N, 009°26" E, 3-T m depth  AJ297517  AJ293661
AJ293651  AJH20259
AJ93T305  AJ93TI07
501 d('pth AJ937306  AJ937308

its-3d and its-4r complementary to conserved regions of
the ribosomal coding portions on the 5.8S5 and 28S
rRNAs (Oliverio and Mariottini. 2001h). PCR-amplified
products were directly sequenced by an automated se-
quencer. Nucleotide sequences were first aligned by
hand and the alignment progressively ()ptlnn/e*(] accord-
ing to seumddr\ structure homology. Phvlogenetic anal-
yses were pelioumd using P\LP" —1[)1() (Swoftord,
2002). GenBank accession numbexs (12S and 11S2) of
the Coralliophila trigoi sequences are reported in Ta-
hle 1

fustitutional abbreviations used: NMINCM. Museo
Nacional de Ciencias Naturales, Madrid, Spain: MZB,

Laboratorio di Malacologia, Museo di Zoologia
dell"Universiti di Bologna, Ita]\

Abbreviations used for eollections: CS-PM, Carlo
Smiriglio and Paolo Mariottini (Rome. Italy); ER, Emilio
Ro]an (Vigo. Spain); 'S, Frank Swinnen (Lommel. Bel-
gim); |T, ]Udl] Trico (Brion, A Coruna, Spain); MO,
\Idlco Oliverio (Romc ftaly).

SYSTEMATICS

Superfamily Muricoidea Rafinesque, 1515
Family: Muricidae Rafinesque, 1815

Subfdlml\ Coralliophilinae Chenn, 1859

Genus (01(1]]10;)/11/(1 1. and A, Adams, 1853

Type Species:  Fusus neritoideus Lamarck. 1816,
Enev. Neth., pl. 435, figs. 2a-b. (=Purpura violacea Kie-
ner, 1836), by subsequent designation (Iredale, 1912).
Recent, Indo-Pacific.

Coralliophila trigot new species
(Figures -5, 13-14, 17-21)

Description:  Shell of large size, up to 35 mim length.
Protoconcli usually eroded in adult specimens (proto-
conch observed inonly one juvenile specimen, albeit
worn and lacking the tm])nom( stage). Protoconch in-
dicative of p dnl\totmpluc barval development, multispi-
ral. composed of protoconchi ¥ and 1. Protoconch 11 of
about 2% whorls, with a diameter of about SO0 .
showing two strong spiral keels, onh one visible above
the suture of the fust whorl, crossed Dy axial ribs forming
nodules at intersections, The pmtoumdl teleoconch de-

marcation is well-defined, marked by a varix. Teleoconeh
shape biconical, elongate ovoid-fusitorm, solid, rather in-
flated. Spire relatively high, eonieal, 4-5 rather convex

whorls, shoulder 10unded Suture not very evident, par-
tiallv eovered by the sculpture, whieh is formed of 15-
20 spiral cords, regularly ordered, rarely alternating with
smaller spiral cords. Spnal sculpture conslstmg of ribs
rounded in cross-section, all of similar width, densely
covered with imbricating, fine, and long lamellae. Axial
ribs 7—11. large, generally weak, crossing the spiral
cords. Siphonal canal short, narrow, open, moderately
curved. Aperture large, oval, representing about half of
the shell height, w hltc or cream-white inside. Umbilieus
absent. Outer lip thin and crenulate. Shell color uni-
formly reddish- or pale-brown. Operculum oval, oblong.
horny, eoncentrie, with lateral-terminal nueleus, reddish-
brown.

Type Material (Figures 1-8): Holotvpe (Figures 1-2),
30.6 X 204 mum, MNCN 15.05/4645S; paratype A (Fig-
nres 3—4), 31.6 X 19.4 mmn, MZB 31023; paratype B
(Figures 5-5), 27.3 X 16.7 mm, CS-PN[; paratype C,
27.4 X 18.2 mui, CS-PM: paratype D, 24.2 X 16.8 nim,
LER; paratype E, 26.5 X 16.6 mm, hR; paratvpes A-E,
from type locality: paratvpe F, 30.9 X 185 mm, ER,
Mu]pic:u, Spain; paratype G, 23.5 X 16.3 mm, ER, Ca-
melle, Spain; paratype 11, 24.8 > 17.3 mum, JT; paratype
1212 X123 mm, JT; paratype L, 26.9 > 17.1 mm, JT:
paratype M, 214 X 123 mm, JT: paratype N, 31.2 X
l‘s O mm, JT; paratpe O, 18.5 X 12.8 mun, JT; paratype
P, 74 < 5.1 mm, CS-PNL; paratypes [1-P from Porto da
Baleeira, Sagres, Poﬁugd] paratype Q, 30.2 > 18,1 mm,
ER. Lira A Corutia, Spain: pdmt\pe R, 26,4 X 17.2 mm,
LR, \Ia]plm, Spain; paratype S, 27.3 > 16.2 mm, CS-
PM: paratype T 251 X 16.2 mm, CS-PM; paratypes
Q-T from Lira A Coruna, Spain; paratype U, 39.2 X
73 2 mun, CS-PM. A Guarda, Spain; paratype V), 30.1 X
1S.6 mm, CS-PM. type locality; paratype W, 29.8 X 174
nun, CS-PM: paratype Z, 258 X 16.2 mm, CS-PM;
paratypes W=7 from Malpica, Spain,
Type L()culil_v: Camarinas, Galicia, Spairn, northeast-
ern Atlantic Ocean, 15-50 m depth.
Distribution:  Known {romn Galicia, Spain. to Algarve,
Portugal, in the Atlantic Ocean, and from Malaga and
Ahneria (Alboran Sea, Spain) in the Mediterranean.
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Figures 1-8.  Coralliophila trigoi new species. 1-2. Holotype, 30.6 X 20.4 mm. MNCN 15.05/46455. 3—4. Paratype A, 31.6 X
19.4 mm, MZB 31023. 5-8. Paratype B, 27.3 X 16.7 mm, CS-PAL. From type locality, depth 15-50 m. Scale bars = 1 em.

Habitat:  Several live collected specimens were found
attached at the hase of host enidarians Calliactis paras-
itica (Couch) (a sea anemone).

Etvmmology:  This species name is dedicated to our
friend Juan Trigo, who supplied sonie of the specimens
of the new species.

Molecular Sequencing:  Given the often misleading
information conveved by characters of shell morphology
in this group (Oliverio and Mariottini. 2001b), we veri-

fied the validity of the new specics nsing a molecular
approach. We sequenced the internal transcribed spacer
2 region (1T52) of the nuclear tDNA and part of the
mitochondrial gene for 125 rDNA from individuals of
the new taxon and compared them with available sc-
quences of C.meyendorffii. C. panormitana, and Cor-
alliophila brevis (Blainville, 1832). plus Coralliophila
neritoidea (Lamarck, 1816) as outgroup. Parsinony anal-
ysis of the aligned sequences of nuclear and mitochon-
drial DNA resulted in the tree reported in Figure 27.
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Figures 9-16.  Shells of Coralliophila species. 9-10. Coralliopliila sqnamosa (Bivona, 1535). 359 > 20.9 mm, CS-PM. Camariias.
Galicia, Spain, 15-50 1 depth. 11-12. Coralliophila panormitana (Monterosato, 1569), 19.2 > 12.1 . CS-PN, Malaga, Spain, 40 m
depth. 1314 Coralliophila trigoi new species, 27.2 5 1S mm. MO. Marbella, Spain, 30-50 m depth. 15-16. Coralliophila meyendorffi
'Caleara, 1543). 26,5 > 147 mm, FS, Pinta del Carmen. Lanzarote Il Canary Islands, 20 m depth. Scale bars = 1 cm.

The two related species Cmeyendorffi and C. panor-
mitana, were more closely related to each other than to
the two specimens ol the new species.

Other Material Examined:  Cordlliophila trigoi- 5
spec. from the tvpe locality: 3 spec. Laxe: 1 ospec. A
Guarda: 3 spee. Camelle: 3 spec. Malpica, Galicia, Spain.
ER: 2 spec. Sagres, Algarve, Portugal, CS-PN; 2 spec.
Almeriag 3 spec. Marbella, Spain, MO Coralliophila
meyendorffii: 10 spec. La Maddalena 1sk. Sardinia Is-
land: T spec. San Pietro IsL. Sardinia Island: 6 spec. San-
ta Marinela: 3 spec. Ponza Isl: 1 spee. Capo Palinuro:
3 spec. Le Castella: 3 spec. Elba Ish. Ttalv, CS-PNL 6

spee. Panta del Carmen, Lanzarote 1sl. Canary Islands,
ES: Coralliophila panormitana: 5 spec. Marina di Ca-
merota. Italy; 1 spee. Malaga, Spain: 1 spec. Portimao,
Portugal. CS-PNL: Coralliophila squamosa: 23 spec. trom
the t}i)c locality: 6 spec. Lave: S spec. Camelle; 7 spec.
Malpica. Galicia, Spain, ER: 10 spee. Ria de \igo, Ga-
licia, Spain. JT: 1 spec. Malaga, Spain: 1 spec. San Pietro
sl Sardinia Island: 1 spec. Nentotene IsL: 1 spec. Ma-
rina di Camerata: 2 spee. Le Castell: 2 spec. Civitanova
Marche, Italy, CS-PML

Remarks:  Buased on shell characters of the teleoconch
we take the conservative approach ol conserving this
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Figures 17-26.

Shells of Coralliophila species. 17-20. Coralliophila trigoi new species,

23.6 X 140 mm, CS-PM, Alganve,

Portu;nﬂ 1S, 19. Details of shell sculpture. 21, Coralliophila trigoi new species, detail of the larval whorls. paratype B 7 4 X 5.1

mm. CS-PAL Porto da Baleeira, Sagres. Portngal, 15-25 m dq)tln

mm, CS-PM., La Maddalena Ist. Sardinia, Ttalv. 1 m depth. 2

for Figures 21, 26, seale bars = 200 .

species in the genus Coralliophila s. 1., as traditionally

formulated (see also Oliverio, in press). The new species
was collected in Galicia together with the Atlantic-Med-
iterrancan Coralliophila squamosa (Bivona, 183S). This
latter species is generally collected in the Mediterranean
S'( a at depths ranging from 100 to 600 m (Figures 9

10). The new taxon is (I(nu]\ conchologically (]lstnufms]l-
able from all other eastern Atlantic ‘md M htmume an
species of Coralliophilinae. Coralliophila trigoi shows a
certain resemblance with the \lcdlt(’nan(’an Corallio-
plitla panormitana (Monterosato, 1569), but the latter is
smaller, having a diflerent sculpture that inclndes a farg-
er number of spiral cords (22-24), with smaller scales
(Ficures 11-12).

Coralliopliila trigoi is similar to (4)1‘(1[[10})/11[(1 meyen-
dorffii (Calcara, 1540, (Figures 15-16. 22-26), but it dif-
fers by its more rounded s shape, by having the lengtly
width and length/aperture length ratios smaller (] 60)
and 1.65 vs. 1.72 and 1.56). by possessing a larger num-
ber of primary spiral cords | 15-20 vs. 13-15). \\]11(11 are
narrower in width and differently sculptured. and by a
reddish- or pale-brown color ’Cma[]m/)/u[n mee nu’m_ 1
is generallv milkv-white), Furthermore, the protoconch

22-253. Coralliophila meyendorffii (Caleara, 1845), 25.6 % 16.0
24. Details of shell sculpture. 26, Corallioplila meyendorffii, detail
of the larval whorls, specimen size 2.2 X 1.3 mm, CS-PA. La A\Luld ena Isl..

sardinia, Italy, | m depth. Scale bars = 1 ¢, except

11 of Corallioplila trigoi shows a number ol whorls (212)
and a diameter (SO0 ) different from the values on
Coralliopliila meyendorffii (32 and 650-750 pm, re-
spectivelys see Figures 21, 26). The main shell morpho-
logical differences between these two species are sinn-
mdnzed in Table 2. Coralliopliila meyendorffii is a lit-
toral. widely distributed species. occurring in the Med-
iterrancan Sea (Figures 22-26). along  the  Atlantic
African coast and Canary Islands ( l"i(ml@s 15-16). 1t is
worth mentioning that Coralliophila meyendorffii prevs
on & variety of ant]m/() ms, inchiding the cnidarian Cal-
liactis ])(H(I\Il‘l((l (p( rsonal observ dtums) Intere stmgl_x
Corallioplila trigoi seews to be distributed along the
Atlantic coast ol Spain and Portugal. but restricted to
the Alhoran Sea (Malaga. \hncnd) within the Mediter-
dn(um basin. The cnl]((tnw depthis slightly deeper (50
m) than the bathivmetrie range (littoral) of C’m(/[]mp/ulu
meyendorffi. Although the l)ldlll\t()tll)l)l]lt niode ol de-
velopment (as mdudt( d by the protoconch) of Corallio-
phila tricoi could bring about a wider geographic distri-
bution than that cm](*ntl_\/ known for the species, the
taxon has not vet been lound in the Macaronesian Is-
lands and the West Alrican coast.
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C. neritoidea

C. brevis

p——=C. panormitana
98/78

100/97 == C. meyendorffii

C. trigoi #1
100/100

C. trigoi #2

Figure 27. Cladogram of parsimony analysis for the studied
comlll()phl]me taxa. Tlus topology was recovered under maxi-
mum parsimony analysis of the 125 + ITS2 dataset (either
including or e\(ludmtr gap positions). Numibers at the branch
represent bootstrap support in MP analvses (gup included and
gaps as missing). Locality data and senBank accession mim-
bers (128 and tTS2) are reported in Table 1.

Coralliophila trigoi has been plenous]\ nmisidentified
as Corallioplila baw[ca (Rolan, 19583: 236, fig. 210: Ro-
lin, Lopez and Gutiérrez-Garcia. 1995: 30, ﬁ(r 2), but it
is easﬂ\ distingnishable from this taxon. C’onzﬂmplzzla
basilea has a more turrcted shell and u coarser spiral
sculpture. Among the fossil coralliophiline records, the
only species that sllqhtlv resembles the new taxon is Cor-
u][zu/)]ulu burdigalensis (Tournonér, 1874), a species
from the Upper ()hg()u’ne and Lower Miocene of Aq-
uitaine (France): but the fossil species is smaller and lias
a different shell outline and sculpture (Lozouet and
Renard, 199S: 173, figs. 2. 1-10).

Parsimony analysis of the aligned sequences of nuclear

and mitochondrial DNA resulted in the tree lcp()m «din
Figire 27 Accordingly, the two related species C. mey-
endorffii and C. panormitana were more close Iy related
to each other than to the two specimens of { the new
species. The same results (not shown liere) were ob-
tained including additional (vet shorter) sequences of C.
meyendorffii from other Mediterranean localities (Sar-
dinia, Sicily. and Southern Spain). This is @ clear indi-
cation that the specimens of the new form constitute a
distinet, isolated gene-pool and strongly support our de-
cision to describe it as new.
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Table 2. Comparison of shell characters between Corallio-
phila trigoi and C. meyendoiffii.

Shell characters C. trigoi

SO0 pm

C. meyendorffii
650-750 pm

Protoconch diameter
Protoconch nuwber of

whorls 2.5 3.5
Teleoconch primary spiral

cords 15-20) 13-15
Teleoconch axial ribs 7-11 S-10

Length/widtli ratio 1.60 = 0.09 1.72 = 0.09
Length/aperture length
ratio 1.658 = 0.10

Size range 17.6-35.4 mm
bl

1.86 = 0.10
19.5-34.3 mm

specimens of Coralliophila trigoi. Dr. Andrea Di Giulio
(Department of Biology, UD]\(’IS]t\’ of “Roma Tre”
Rome, Haly) is ac]\now edged for SEM photographs,
which were carried out at the LIME (Inter-Departiment
Laboratory of Electron Microscopy, University of “Roma
Tre”). Sincere thanks are due to Dr. Antonio Bonfitto
(Zoological Museum, University of Bologna. Ttaly) for
Genelousl\ providing bll)ll()"ldpl]\ We are gratetul to
Drs. Marco Oliverio and Maria Vittoria \1()dlCd (De-
pclltment of Animal and Human Biology. University of

La Sapienza”, Rome, Haly) for help with molecular
work. M. Oliverio also pr(mded valuable advices and dis-
cussion.

>

LITERATURE CITED

Bouchet, P and A. Warén. 1955. Revision of the Northeast
Atlantic bathyal and abyssal Neogastropoda excluding Tur-
ridae (Mollusca, Gastropoda). Bollettino  Malacologico,
Suppl. 1: 1-296.

Clover, P. 1982, Latiaxis catalog and illustrated check list of
the Coralliophilidue family. Privately printed. i—ii, 1S pls.
+ 18 unnnmbered text pages.

Harasewyeh, M. G S L '\ddl“]\t’\\lLZ J. A. Bluke, D. Saudek,
T. Spriggs and C. | Bult. 1997, Neogastropod phylogeny:
a molecular perspective. Journal of Molluscan Studies 63:
327-351.

fredale, T. 1912, New generic names and new species of nia-
rine Mollusea. Proceedings of the Mulacological Society
of tondon 10: 217-228.

Lamarck. | B. P A de. M. 1S16. Liste des objets représentés
dans les planches de cette livraison. “Vingt-troisieme par-
tie: mollusques (t pul)peb divers, par M. Lamarck. Iu:
Bruguiere, }. G.o ML ] B, P AL de Lamarck and B. de St.
Vincent. (1752— 18‘37) Tableany encyclopédique et méth-
odiqne des trois regnes de L nature”™ 116, pls 391—488,

431 his, 432 bis®.

Lozouet, Poand P Renard. 1995, Les Coralliophilidae, Gastro-
poda de TOligoctne et (]n Miocene inférieur d'Aquitaine
(snd-ouest de la France): systématique et coranx hotes,

Geobios 31 2: t71-184,

Kosnge, S. and M. Suzuki. 1955, tllustrated catalogne of La-
tiaxis and its related groups. Familv C malh()plululao In-
stitute ol Malacology of Tokyo, Spul I Publications 11—
S3.




P. Mariottini et al., 2005

Page 115

Oliverio. N 1959, Famiglia Coralliophilidac Chenu, 1596 in
Mediterraneo. La Conchiglia 246-249: 45-54.

Oliverio, M. In press. Coralliophilinae (Neogastropoda: Muri-
cidae) from the South West Pacific. tn: P Bouchet and V.
Heros (eds.) Tropical Deep-Sea Benthos. Memoires dn
NMuséum national d'listoire naturelle, Paris.

Oliverio. M. and I Mariottini, 20014, A molecular framework
for the phylogeny of Coralliophila and related mnricoids.
Journal of Molluscan Studies 67: 215-224.

Oliverio, M. and P Mariottini. 2001h, Contrasting morpholog-
ical and molecular variation in Coralliophila meyendorffu
GMuricidae, Coralliophilinae). Journal of Molluscan Stud-
ies 67: 243-246.

Oliverio, M., M. Cervelli and P Mariottin. 2002, ITS2 rRNA
evolution and its use in the phvlogeny of muricid neogas-

tropods (Cacnogastropoda, Muricoidea). Molecular Phy-
logenetics and Evolution 25: 63-69.

Richter, A, and A. AL Lugue. 2002, Current knowledge on Cor-
alliophilidae (Gastropoda) and phylogenetic implication of
anatomical and reproductive characters. Bollettino Mala-
cologico, Snppl. 4: 5-18.

Rolin., E. 1953, Moluscos de la Ria de Vigo 1 Gasterpodos.
Thalassas, Anexo T 1-383.

Rolin, E., D. Lopez and G. Gutiérrez Garcia. 1995, Nuevas
citas de molnscos de Galicia, Noticiario SEN 25: 20-21.

Swofford, D. L. 2002, PAUP®. Plylogenetic Analysis Using
Parsimony (*and Other Methods). Version 4 [1998], beta
4.0b10 [2002]. Sinauer Associates, Sunderland, Massachu-
setts.

Vaught, K. C. 1959, A classilication of the living Mollusca.
American Malacologists Inc., Melbourne, 143 pp.




